Cloning and characterization of grpE in Acetobacter pasteurianus NBRC 3283.
The grpE gene in Acetobacter pasteurianus NBRC 3283 was cloned and characterized, to elucidate the mechanism underlying the resistance of acetic acid bacteria to the stressors existing during acetic acid fermentation. This gene was found to be located in tandem with two related genes, appearing on the genome in the order grpE-dnaK-dnaJ. A sigma(32)-type promoter sequence was found in the upstream region of grpE. The relative transcription levels of grpE, dnaK, and dnaJ mRNA were in the ratio of approximately 1:2:0.1, and the genes were transcribed as grpE-dnaK, dnaK, and dnaJ. The transcription level of grpE was elevated by heat shock and treatment with ethanol. Co-overexpression of GrpE with DnaK/J in cells resulted in improved growth compared to the single overexpression of DnaK/J in high temperature or ethanol-containing conditions, suggesting that GrpE acts cooperatively with DnaK/J for expressing resistance to those stressors considered to exist during acetic acid fermentation. Our findings indicate that GrpE is closely associated with adaptation to stressors in A. pasteurianus and may play an important role in acetic acid fermentation.